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(54)Title: TRANSMISSION ILLUMINATOR FOR MICROSCOPES 




(57) Abstract 

A transmission illuminator used for a microscope having a transmission illuminating optical system provided with a condenser lens 
(26) for applying light emitted from a light source (20) to a sample (30) to illuminate the same, and an observation optical system provided 
with an objective lens (31) for observing the sample, wherein at least two shading members (40a, 40b) are provided in a position conjugate 
with that of a pupil of the objective lens or in the vicinity of the conjugate position, and used to control the shape of an opening formed in 
the pupil of the objective lens, whereby it becomes possible to continuously vary contrast without disposing a dedicated optical element in 
the obervation optical system, and illuminate various samples so as to give optimum contrast thereto. 
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-sriif^-r -5 :i t (Dx% > ^^-Dtm^^it(Di&mfj^ h . ww\%mM-^x<r)% $ 
111 2 Afi. i«!iir'!ip;j?i {;i*3nt ^ =1 ^^r^vf- i/>'X^7T^-rm^iiT'#^ 

19 , 121 2 B 1^ 19 (om'^^-^^-tn ; 
*J■^^^-^/Xo|II(DP,Hp^$tl<^7T^-rl2l ; 

121 5 (i, fJJ^mMiil1^^ii^fMn^Jill^®^y)Ji^7."Tt^|ciLfctI£^^ 
-ri2I ; 

121 7 li, mQ\z.n-^\.fzMm3:^m.(o%'^ih^(nmikW'-^mz^^^ ■, 

HI 8 A {J, lj;illir-ns fjl^ W{:::}bnt -5 3 ^^7=>-^^ u >- X i: u > X(7^rf[5^>^m 
EI 9 Alt. |2|7(c:;^^Lfc7t^^ic:#3V^T. nyT^V-thu-^^X, 

vX(D^l5^M^'c^l<J^C7^i-l2lTfc^9^ i2i9B}t. ^ommmxm^fi^-tm \ 

m 1 0 All. 121 9 Ati77< LfcW^c:*3V^T. ig7tf*<£r» ^-tirit^livti^Trsill 
T'foi9, I2|10B(t, ^ <^ll#OllfBcotlc11 ^7-^1-121 ; 

1211 lAfl. 1219 A{C7^L/i^il^jcl^*3V^T. ^f^^rMJ $^fc»^7T^1-I2l 
l?fe<9 > m 1 0 B(l. ^(7;ll^f(Dlltco«?f7fs-ri2I ; 
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m 1 5 Afi¥iSI2K El 1 5 BMtSia ; 

01 7A2^OTi 7Bfi. »^^X(^|li{c:?i^^^$n5f^rir-i{c^i-L. 

^o)^m^mmi-^mfi%^7rsi-m-r:^h^). 01 7AMf-:m(7;mw&^7T^i-0x 0 

1 7Bli. ii»tllI(7)|»^7r^i-0^ nil 7C|i, «Mi5>c7^WiJ('^W;ilc{?iJ?: 
7rti"0 ; 

(D«^J'l^7T^-r0T'fc^). 01 9 A}i)ti^^^c7;Miii&^7it-r0, 01 9 bis, « 

f^^rlIirrc^»<^/T^-r0 ; 
0 2 0 A&t/0 2 0 B ii. *J-i|^ w>Xoli(c:?r0;?5c 1)1-1 r.i B^i^i'liiJiarr -SW'J 

«lMiJ^7T^i-0-e*3D. 01 9 Afi)t1^:.^(7^mill&^'T-i-0, 01 9B(*. » 
^^5:^Ofi(7^f^H3i^^7T^i-0 ; 

02i(i. m{mw^\^^^^x. tm\^y:^<Dm\mr^-^M^fi^\\^nL. n 

02 2(i, 02 1 (C:joV^r, »M5^C7)KIJ(D«i?lJ^^7l^i-0 ; 

0 2 4 It. ix;/X(7:»|ii{c?r^p^ PjI? p 
i-5B']o«^?"J<^7T^1-0 ; 

0 2 5 A:st/0 2 5 B (t. ^^$:Si^&iilc:*Dnt^» i/^-Xc/^iiiicjfM c^tl.SPjH 
P?r$4^^^frfiJfI1)i-'5B'Jc^«^J^^-t0T'fc'9, 0 2 5 A}i5fe^-;^comilt&^^-t0^ 
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n 2 6 Bfi. myti¥tm(Dm^^^^^'t'M 

121 2 7 A-H 2 7 Efl, ii^t^^:(7^BlJ^DW^3^!l^/T^-rllT'fo <9 . 2 0(D 

0 2 8 A&OT 2 8 B ii^f$(DBiJ(7)W{fiJ^7Tx-ril]T'fc "0 . ^tL-?:'^. 2 

El 2 9 A7!;SI21 2 9 C{i. m%Pf-(OfAom)&\3\^ff^-t'm-^h 19 . Til 2 9 A(4. 
1 tiC(7^fll/53c^^^i-|ll, 0 2 9 B&OT 2 9 Ct±, ^th^f\.2^aym%{ififi 

03 Oft, MM3tf-^^<z)B'jcDW^iJ^^>-r0 ; 

^i)5^^/r^-r0 : 

0 3 2(i, iSi{g^ffl:='^^y=>i^l^i/Xco||2(^fl?/5^'^7T^-r0 ; 

0 3 3(i, 7|s:^gBJ^(DMiJJ;57t1^^t:l/l3v^bn5«M^>7^>1^l-'>'^"'7:^ 

03 4 A25.t>'03 4 Btt, S^»^igii!f^fJ'3M^-fflV^btb5W^fig7'^:^>X 
>'-(M^>'X(/)M^?r-LTjol9, 03 4 AMWffl::i>'xV-t^^:/Xc7jff>|;)c<^ 
Tf^-tm. 0 3 5 Btti£f^M(^^^7'>f-l^^X<7^fW)5fe^^]^i"0 ; 

0 3 5A^tJ?0 3 5BI1. WMi§!f^>]M(c;|JV^^n^!5^Jm^H^4^='>'X 

^ll]^£^^^-r0^ 03 5 B«^f'13ffi(^:3>■7=>-l^^^X(Dtojc^^^i-0 : 

0 3 6 (s, :^mmo)m 2 (DmtMo)MM^n'^-tM 

0 3 7 li, 0 3 6 {^^ Lfc^iljfii(7)?r^rgW»^!j^7T--r0 ; 

0 3 9 An. 0 3 8 A{C7-j^-tf||^(c*DV^-c, w^mm^-^^^t bT7T^i1rr5i 
0. 0 3 9B«, a^-^Xco?I^^)i>^7r^i-0 ; 
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1114 1 ft. 7^'y^^^^^^lmt^l^7T^i-0 ; 

HI 4 2 ARx^m 4 2 B m 3 ommrmomm^^wm-^m 

04 3 ARXJ^m4 3 B(*, :7y( ;\^^tmMB<^^Mli^i^i^-^^i'^ > 

±t LXTT^-tm. 114 4 Bji. auyxmm^^T^irm 
m 4 5 mi mmu^^n^^^mmmm^7y:i-m 

t.fz. itrdft^^t^-^tt. *tti 1^-^X3 1 fi-i«i^^X3 2^. Mi/>'X 
3 3 i:-eW$n-t*3i9. r|l^^)t^-^^^^DfiOTir^<^o-cv^§^x^J•t/^i^X3 1 <Dm 

j^Mm p 2 it. mBut=^>'fi^'^y^>:^(Dj^MiiLmxhmiim p 1 ^ 

^IriiorMv-^-xs 3-Cii^^ttSo 

{l>/<e< ^t) 2 0(^Ji»4 0 a, 4 0 b;^J5».»^Bg{-M$H-CV^§<, 
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h(DmtW-4 0 a , 4 0b ^^m-t^z t i- J: "9 , ^TK^v^i'^ J; 5 mti 

icfc^v^T. USA, 9 A, lOA, 1 1 Ai^i^ ^n^nvt^^w^^mTm\^-^^-i'm. 
msB, 9B, lOB, iiBii, ^M'nmwmi^-^o It 5 iim t M'jti^ t 

PJi^ifc ; ii>/^gP5>}i»(^4 0 a , 4 0b (^J;oTJi3flL;^H5?f|55» S:7T^LTV^ 

So 

121 7 {;i7T^ L/C j; 5 (P^^ <t-h2 0(7)M(^4 O a , 4 O b ^3!H»fj"rflg{i 

^gjr0?r^^ ^ L , ^fp -rvT^i- x 0 Mit^aij ^ -^^ ±he t r-m c ^ s j: 9 ici 

M-r5::<b/jWijgT'fe5o -r^fet?^. HI 9 A, l2|9B(c:7T^■tJ:5(-±rd«^* 

4 0a, 40b ^itmm^ t . niB-cvT^-r J: 5 /^r^^ p?r^^ (mp/iw,) /j^^^b 

r^7)ll^-joV^T, Mf*:4 0 a tc:J:oTii^\:$nfc« (MH-C^T^I") 
±tlL«B^c::je^t5&tlJcoiiv^'f!MJg{c:*J-f£;:L. «f*4 0 b ciiiorJiiC-^lt^tb 

|g|9 B(^^>L/cM;5^b. ii»4 0 b>^, K{^«ft4 0 a (UlJ(Cl»^-fr. 
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mmm t Lxomw^-zmht^^ tm^. #ji»4 o a , 4 o b omm^^^^ 
^tx\ m^o^m'') tLxom^fjm^Mo tit. #«f^4 0a, 4 0b^ 

t/i. El 1 1 B \z.7r<t^ 5 #«f*4 O a , 4 o b ^WJ$-ti:TlliC<S:ji 

mi^w^m^. iiic^«Lfc^tiT\ ^j)i6i^4 o a, 4 o \^(}mmh{iLm.^£ 
mt^'^^^hxmwnmxh^. 

l2D{i. ^^EIBB, I1I9B, HIiOB, HI 1 1 B i::>pjr£;:i-5S|-efc «9 , ±rLl 

h^o El 1 2 ATi^EI 1 2 D^^*5y^T, r^-^c 1 , c 2T7Tsi-R«s ^-f^^mM 
c;y:E;i5^'<? (0M^>^(^:>fM a dm-f^it^/Tt LTijB 19 . ^(T-^B i , b 2 xff^ 
i-Ri±. #;fc^rc':)^ti|^^:/X(7;iii{i:ffii^i3itS7t(7;AMW^7T^ tTi/^5o 

Ei6[±, ^i^mumo)±mm^7T^i-immxh^o :i<Dmm{um2oo 

2 1 0 a (2 10 b) . 7^^w^-w<;-2 
0 2. zL>-i.o-^;z^^2 0 3. li/^^izft^cxm^-fhti^^y-M^fX^^^- 
2 0 4 ^^-t -SiiiiR^itj^]^^ 2 0 5 <ir . 7 y:fy^ ^y^h H <!: . mnn^^ F ^ . 

^m^^yy^Eo^^x^xWM^Mo 

±fLlL^cJi»4 0 a , 4 0b cdWjW^. El 1 3 7!7^EI 1 6 ^#fi LTtrd 
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m 1 3 T♦7^^-rJ: ^ t-^ ^M^i¥4 O a , 4 O b f*. EI e }c:7^^ L/c:iii§RB,p;]^il? 
2 0 5^t?§fi5c-f '5Ef*:*^2 0 5 a o|liSi<Sr^H€tba3i UTKii^nS ir*{-> 

;^ ^ ^ h^Pl^^l 2 W^- 2 10a, 210b (TJ^McOl^ilUJJClIjX 9 fUt ^tl 
TV^5o 4W<-2 10 a, 2 1 0 b{i. ^P[J;^f&]«iLTj-if1^"rfig-efc'9. 
m(-J;oT, ia97!;SI2ll lT'7j^tfeJ:9(-. «i*;4 0 a, 4 0 b 

LTjWm^jln]) {:iM$^i:6:i,!r/j5T't5o #w^-2 1 0 a, 2 i o b 

HI 1 4 Ji3tf-*:&W(7)WJ«<75|? 2 (7^^^^|^5c^J^|J<S:7T^i-|2|-efe2)o 
0 a , 4 0 b li, f:$:2^|i1s 2 0 5 a (DMm^MLX. 

w<-2 11a, 2 1 1 bc^3tW(^^^#l^-lfe'9{^^tbi^TV^5o ^<^J:5i-, 
^ii7fel^(7^M^*fci-J®fl5U^<-[i, mi^^i¥2 0 5 a (7:)tiM-(Df3::;t<^:>f4^}- 

5x "9 6 ^ <t /j^^figT'fo "9 . ^«7;>i& "9 j^ntfsffi (-i'C? cx^m^W(7)m'^iiiiM 

t^ ^w^-2 11a, 2 11 b (DWitmi^-^mmm^mnx . mm^m^mw} 
'r^xv\mji%Lxh^^\ 

m 1 5 ARum 1 5 B(i. ii^i*:^W(^iiifjW(^i? 3 (DmM^^-i-mx 
h^. HI 1 5 A^i¥Biila^ la 1 5 B mimmxh^^o 

#«f*:4 0 a , 4 0b \at. mi^Ty^i'^ 0 (Y 1 . Y 2-)j 

I&J) iCfp^oTMaii- -5*714 0 a 1 , 4 0a 2RXIA Obi, 40b 2/j^M^ 
&;&;'7fti]lif{a'oT5gl±li-5ft?L4 0 a 3, 4 0b 3/J5?r^,3jJ$tlTV^ 

^f$;$:|^2 0 5 aOiftiMlcii. ^iliiziLTra^tu?, 7.yy( Y-^\m^Si2 

:^<D 2 12a, 212b d^iii$nT*3 V) , ^ Uy<-(D^ma-i. mBM-yt 

{$4 0 a , 4 0b tc:?r0p3c^n/cft?L4 0 a 3 , 4 0 b 3 t^^-Bl-t^ t°^2 1 3 a , 
2 1 3 hfmf^^tlX^^^^^o t.tz. mi^^i^2 0 5 aOmm^it, mJlB)i»4 
Oa, 4 0 b(C«$ixfcft7L4 0 a 1 , 4 0 a 2:5^1)^4 0 b 1 , 4 0 b 2 tt^. 
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-^1"^ y 2 1 5 a , 2 15b, 2 15c, 2 1 5 d fpBi~f ^Jt\.Xi^^o 

^(D^^^^ Ix/^-2 12a, 2 12b^. ^^Xl, X 2 ;^i&j{;ittS L AH-TS 
:itKX^. M^*:4 0a, 4 0b}i. (DmU^f^ X . Yl, Y 2jjl^\L 

m 1 6 ARxfm 1 6 Bi±, mtitWRv^^omwMm(Dm4<Dmfm^7r<-rB\v 

®f$*f$2 0 5 a (OlAiJ^fCli. i|illi:^f6j}c:^fjnrilgTiH|ilto»nrilg/^;^;A« 2 

o/JnfiaitTI5J:^tf^^^Tv^;5o ;^ja|i1i2 2 o (cfi, ^^Ji»4 0a, 4 0b^ 

l&Df^lt/i;'Ji^7;f P :7-2 2 1 a , 2 2 1 b /j^K^tbTl/^So ^:^JA7;e-P!7 
-221a, 221b [Z\t, |Ili|is[gA&i|t|ll 2 22a, 222b hinX^ ^ , 

:itl(b(0-^,mt. mW-^i^2 0 5 a {C:M$tl/cf^-mi5'2 2 5{c:W^tL/c:g: 
?L2 2 5 a {CL-l^-g-tT. yjA7;tPl7-2 2 1 a, 2 2 1 b (7^|Hli|to5:ili|iiJ LT V ^ 
*/c, 222a, 222b <7)M^Wi. 2 2 0 {^JTM^iX 

fcif M 220a, 220b ^i^^^ LX^ "0 . i^Wl 2 2 0 ^£Wi^ 2 2 0 c }C J: 
oTlHlte^-fryciri?. P !7— 2 2 1a, 2 2 1b ^-lilWJInJfCft^o T^fj 

r(7:>fe-m. yjA$ili2 2 o^itirfi^-if^i (^^ix:fe-|«-j) idM^-frSr^T'. 

0 a, 4 0b ^-f*l'l<J{C!l!lli;!7lt5]{'»$^tSr <t/;>-et, t/c:, 11)5^2 2 0 
c {Cj;o-C;^7Aili|l]2 2 0^[I|i|l5$it5w^r\ M»4 0a, 4 0 b ^SV>iC 

(DU^XiLi^mfmhM. ^(Om-^. #»f^4 0 a , 4 0b 

tx\ m^i^>^i-r^m^M^t\m^<Dm^^iiM^m^Lx. =^yhy:^h^m 

mmmi\:^^^j:^j^hm¥^^no::.tfj^x^^. ^blci. «f*4 0 a, 40b 

^m'7ii^'^=5:Ltxmmyt^tiyhL. v^mmtLxmm'h'^f&tf^^o 
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m 7A~|gll 7Cfi. nijtliMfei^i^Xollfifc:?l^p3c$n5rjf]P(-*tL. 

4 0 ac^ittlfid. ^<D5iiJ^^W-r57fe1^W> f5iJ;ttfND (Neutral 
dens i ty) y ^ ^ A 5 ^T^Wi'^^\^UWt ^ o Z.(Dy ^ JV^ A HI 

1 7 B d/T^i- J: 5 ^PP;'7f&J{c:W5rBgT'*> "9 . ]tit{^4 o a omWitmiL L 

la 1 7 Bi^iov^-c, iific//^«»4 0 a, 4 0b {:im-yt^n^Mi^s^UBx 
1 7 ciiTj^-r J: 0 \z.. jMI^4 0 b (D^a^^i^tsiji^. sBtti-s ^ <^ t:\ ^\z.m\ 

aCDifiiftC, ^t^Ut/j^MT^cf^ 2l^C<7)ND7-</l-i5'4 5 a, 4 5 b <lrfife, av^(^ 

a3iMj "Jtg-e. ;0^oii^f^ 4 0a, 40b ic^-J- LT \MSLimv^%\^tlW. U/ci 
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ft:4 0b{RlJtC, IWI— (7)ilfig(7)7-l';U^ 4 5 a , 4 5 b ^@aa LT t> ^V>o 

V > ^c/j^ '(ijt ^ T- ^/B V ^ T >b 11^ p §P ^3 It 5 S (-f^tii- 5 t ffi-^mx 

$g^ng^^ i5M4 6 a ii»4 0 a , 4 0b {dplg LTffifii--5 ^ itjc:^ 
^f$:4 0 ac7)je<§{C, 4 6 b <^^fP;'jf&J(:i^ll'jl5I1lg™ffi LT^S < » 

M^1g4 6 b M^1S4 6 a (::fi;}a, ;0^o(i^*S4 6 a ^m^&^'t^Zt 

±i!iL/-cii1;5jc(C*3V>T. n^-xVf-l^yXli, |2l7(i7T^t/cJ:p{^, flflP^5>9 

1 ^^^^nx-cv^5^^, »l/i/xcDlli(c?fM$i^sl1Bp<^^^i"J^^^ll-ov^T. nu 9 

ma^ V 4 1 =1 ^'xVi^ i^yX 2 6 /j5!f pj^ pjj|g/^^;k:(7:>|5^ p^(7:)|llA^J^ 

ai9MR5c^i^TV^5o rcofc*, |5^P^^"9 4 1 ^Ji»4 0 a, 4 0 b ^{jf 

U±MmLfzM^V^4 0 a, 4 0 b(Z)^ilj;b"f^{-ov^Tfi, ^i^^yXcDBic^ 
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r?^n«^w^j{-fiiiJi^T'#ti!i\ ps^^ti.5:i.!rfi^c?v\ mK.\t. 121 2 OA, m 

^A-m 2 1 2 6 CO J; 5 {^7!^5o 

0 d ;i5^:l-0?FmM;^g^tbTi/^^o ^(D J; 9 ^iBikf^M'Jti^ 4 0 c , 4 0 d 
Mfe^^{-WWtg{-^»;ife■ts^*^^^ »^;^4 0 d^, $ pp{;i)fei|iiii^ii:^-r^ 
;^|S](D5^2lHi^^^^{-*3V^TIa]S/Jl5r^Wfi)^-r5r <!r{-j:oT. 0 2 7 A7!;3£0 2 7D 

ffi. #«f*:4 0c, 4 0 d {:i«toTM^^6]?155^T'foS) o ^ h\a~i. 0 2 
t.1t. 0 2 8 {i, 4 ^k(DjiEm^(Dm'Jti^ 4 0 e ^ > XcDlUffi^ t ^^"ilk^J: 

im (hL< n^ffyjEW) immi-^mM^Tik LTv^-5o 028 a&ot 2 a 

^i^c, 0 2 9 0 2 9 Ai:i:^i- J: 5 i-, 1/4 FmikO>mX% 4 0 h 
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m^) {c@affi-t■5Wf'J=lr^-LTv^6o 1212 9 B{C7T^i-J:p^-. ^m^i^^tm 

xt. M'^^:y^<Dm(Dmaj\m^iiMA^Mm-t^:itf^-^mxh^. mmmtt 
oyMt>tm^^^xmm>^m^y:^(^M[^i^r^ii^^f^^w^a(Dmm^B 2 1 Ltcm 

Dli:D2(7)W (D2/D1) 
D2/D1 <0. 5 

r t X\ mWlitm^^^^J: t'^=^yhy:^h^< "fMi-^ ^ t -/AX^ So 

DlirD2c^Jt^ (D2/D1) ti*^igj^L-C«U'^X[;: 
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0.5 0.0 2 

1 ~ 1 . 2 5 0.0 4 

2 0.0 8 
4 0.16 

10 0.4 

2 0 0. 7 {fm^) 0. 8 mm^) 

4 0 0.9 5 1 . 3 mm^^) 

1 0 0 0. 9 5 (w^o 1- 4 mmw^) 



NA2/NAK0. 6 (^#2) 

^{L-Dnx9mwmm^^ts^mmmomwf''p^<i:<^j:^o ^o)iti^^ i&mr-x 

M^xh^o 
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j^^TT'i' (0 7 i:PJ-(^W■^:lov^T(tlWJ-(D#^g^■^■^/J^TJ•Lrfo5) o ^(oM 

X 2 6 (ommMimii^ii^^^M ( 2 ^^^tw) o 1^ "9 2 3 ummm -efo . 

r (73 J: 5 /'ji ^f-^ K X *m u ^/X 3 1 c:)Pi t -^'ikimx h ^ 1 wmM 
(Dim P 3 t L < wiirl^'fiB}-, tfc J: ^) /cf#^jc(Z)ii?fef^ 4 o a , 4 o 

b (±)£lit/c^&(D«c^»^t^T'fco■t'b^v^) ^@atti-s^t//^"r^<b?t^^o 
6 V ^ 1 \z.m] $ n s =^ ^ ^-x?: t 7 ^ - /i-rt t u -cm 

ttz. ±^ Lfzmi^mm^^'^^^iS^^X . Mf^^J ? ^- 2 4 ^HJfjnfnSWjpX L 

-2 4 ^mW}-^m\mfi%\^tz^ t\z.xv. mmmmm^mmmm\iifKi^^^x. 

m\^y:^<D\^m^j^^\:^xm^^k.'^^\z.m^%^f\^x\^^o -rtiioh. ^yfy^y 
i^i-yx^ig;{^'^<^«ixvx(cfSi:T. mn.%fz.\t\^(ovy:<mz.^M7s.x'^ 
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P ISc <^ Wi- -5 ;gii^'^ll#coM^ }c jo V ^T # ib tb5 If,* (:io V ^ T . ]E t V ^tff # 5 

m ^m^-^ximn^ ^tt'^mt^j:^^o i-^a^ h . mtrrnxoMmat. 
\\L t . mm^xo:>mMx\iL. '<i^%om%\^xh s mvm-^ws^^-mMw t xn 

>Xc7:)^^,,OTl^1l^ F 1 . ig:jtf«^7^=!>T=V-t^^:^X(D:l#.^Jl^||^^ 2 i: L/ct 
F 1 /F 2< 0. 4 5 

\^^.t^t^m^WK ^ h\^nmm^^\^^$.-^x\ 2o(7:)n>'7=>iM/^x»j^x. 
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{wmm 1 ) 

nTv^-So ±idlit/c:J; ') imr&^tiitm^i^7 4a, 7 4 b (i. liiMP 1 « 

r 1, r 2, Mj|liJ/0^?>li{^S2lt^*i-/ci#l^i^XilJiWtS, 

d 1, d 2, --it. ^mmxn:ffy7.ua)m-. 

ndl, nd2, # 1/^ Xc/; d ^WSilfi-'^-, 

V I, V 2, ••■{i^ i&U'VX(7:)T:y^icT'*;6o 

mnm^) (70) li. f5iiEiJ:^JMt'Ji- io.4c>(4{t(^#^5o 
llfS (p 1 ) mimx^) ^MMK 5.40 f^fiift § o 

r 1= 111.02 d 1 = 8.77 ndl = 1.48749 v 1=70.2 

r 2=-17.26 d 2=3.16 nd2=1.58921 v 2=41.1 

r 3 = -59.01 d 3 = 0.11 

r 4= 21.59 d 4=8.69 nd3 = 1.741 v 3 = 52.7 

r 5 = -27.78 d 5 = 2.3 nd4=1.84666 v 4=23.8 

r 6= 79.83 d 6=0.23 

r 7= 8.28 d 7 = 6.9 nd5 = 1.741 v 5 = 52.7 

r 8= 12.58 d 8 = 3.64 
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r 9=00 v/jS) 
3 ^7=Vi^ UI^XcoMj^MM 13.28 mm 

mm ^m^m:kw^ p n a 1 0.9 

S 1 io{§*Jtii/:/XcoB3PfcNA 2 0.4 

NA 2/N A 1=0.444 ^Vi!^^£-r5o 

M^n-sm P(7:>?r^^Jc^iliiJ1itlii-aiE3tf|:^^[i "Jfig(-iiQ :i t t\ mm^iiiL 
*|gn/l(c:jait5naJin^®(:i;j|Jx.-C. iluH2:=i >7=■>'-^^ J:Hli\ fi+EiMfi.^ 
!K5JJJ07t'-¥-5^<t'fe-5o ^-i-'i' hxV^^^^l^Jt-^ «f*7 4 a, 7 4 b^E 

tiTv^So -(^■•1'^. u:/XL 3 i:>^7"--:^i:(7)rBT(i, ?lljgi^l(7;3i-^/Wpvi7c$ 

tLT V ^ S „ * -/C , L /C J: 9 (Clti/i^ $ tltcm)t i^ 7 4a, 7 4 b , lifi^ P 

r 1, r 2, «tij75^bliiMK$ix/c^l^>X(7^[llj'W@. 
d .l, d 2, •■•li. ^^l!r]llXJt;«"^>^W<7)I*Jl? 
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ndl, nd2, - (i. # l^^Xc/; d 

V 1, V 2, ^\yy:^(7)T ^y^'^-Ch^o 

m^ii^^j (70) m\m^^^mm\^5.25<Dim\^h6o 

Bi ( P 1 ) , 1^ 1 iE J: "9 3tM 0.25 o)iu.mi^h^^o 

r 1= 43.66 d 1=9.0 ndl = 1.56873 v 1=63.2 

r 2=-21.71 d 2=1.9 nd2=1.78472 v 2=25.7 

r 3 = -61.47 d 3=0.3 

r 4= 12.79 d 4=6.4 nd3 = l. 58913 v 3=61.0 

r 5= 24.9 d 5=0.3 

r 6= 7.07 d 6=8.0 nd4= 1.62041 v 4 = 60.3 

r 7= -34.01 d 7=1.1 nd5 = 1.72825 v 5 = 28.5 

r 8 = oo d 8=0.6 (nd6 = 1.515 v 6=43.1) 

r g=oo {7.'r — i>W 

=1 yy'y-f ^ >Xc7:>i|/|?.lf:13|^(^ lO.OO mm 
mfi r-l i( N A 1 1.37 

3g 1 /O^ b 20 mM'^ V V y<(}M P ^ N A 2 0.7 
NA2/NA 1=0.511 Tfe^CDT? (^i^t-2) ^V^iji£i-So 
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ffi L . mi^^^^ M-e h mm ^m^fm hMo 

»3cFij3) 

DiF^ (>! jr^pjc m CI (7Mk ^ mmi- § M^i^ 7 4a, 74b fmwi^m \m n 

T^x-v^niiJ-Sflli^t^tV^^o ±fG«(^7 4 a,. 7 4 bii, HlfilffiWT-^jS 

d 1, d 2, ?k'^vrp1l!ilX(i;^^7;^W«i*JiP 

ndl, nd2, ■■■n. # ^^X(7; d il«/Srr*, 
V 1, V 2, •••n, ^U^-XOTi/^icefc^o 



P,HPf^'9 (70) , 


PI (PI) m 




20.0 oMt-m^h^o. 


r 1= 27.892 


d 1 = 5.3 


ndl = 1.77250 


V 1=49.6 


r 2=°o 


d 2=2.34 






r 3 = -92.482 


d 3=2.80 


nd2 = 1.74077 


V 2=27.79 


r 4= 92.482 


d 4=48.91 






r 5 = -19.919 


d 5=2.45 


nd3 = 1.84666 


V 3=23.78 


r 6=oo 


d 6 = 5.55 


nd4=l. 59551 


V 4 = 39.21 


r 7=-18.184 


d 7 = 0.2 






r 8=00 


d 8=3.59 


nd5= 1.7725 


V 5 = 49.6 


r 9= -34.61 


d 9=3.8 






r 10 = 00 









3 y'fy-^ uy:^^o)M^.^B 74.94 mm 

mm^m^j^MM'^Q^^Ai 0.16 
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m-X(^Mmumi^)^i}t'r^M<\^i^>^(^w 1.25 

m\^^h 2O^g^mi/>X0Ol!^Pi!cNA2 0.04 
NA2/NA1=0.25 X'h^(DX (^ft- 2) ^m!^-t?>o 

itmrn-fm^^x^^o 

^ LT. uy:^mL 2, L 3 Ti^tisfl^tlfg J: ^ WjL. "5 i^i^ 

XJ-T: L 4 ff 3\^;S^ i^WA $ ti ^ o teft ^n^- *5 It 6 mitm. P 1 Jiii^ ^ >ft#J 

r 1, r 2, 3tMtlJ;5^bllW(v:gaffi^n:^c#l/>X(D|llI'^¥^^^ 
d 1, d 2, -n. ^n.m%X\t:a^y:^U(^)^W- 

ndl, nd2, ^l^y:^0) dB(Dm^^. 
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V 1, V 2, ^U:yX(D7 y^W.X^h^o 

BFI Pf^ ^ (70) II 1 iS ct <9 Mffii]}- 10.4 (DitLWKh^Oo 
Pi (PI) 1 ilu J: 19 »JliJ{c: 5.40 oym^^h^^o 



r 


1 = 


111.02 


d 1 = 8.77 


ndl = 


1.48749 


V 


1=70.2 


r 


2= 


-17.26 


d 2=3.16 


nd2= 


1.58921 


V 


2=41.1 


r 


3 = 


-59.01 


d 3 = 0.11 










r 


4 = 


21.59 


d 4=8.69 


nd3 = 


1.741 


V 


3 = 52.7 


r 


5 = 


-27.78 


d 5=2.3 


nd4 = 


1.84666 


V 


4=23.8 


r 


6= 


79.83 


d 6=0.23 










r 


7= 


8.28 


d 7=6.9 


nd5 = 


1.741 


V 


5 = 52.7 


r 


8 = 


12.58 


d 8 = 3.64 










r 


9= 


oo {T.'T'- 


-i^tS) 
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(ffiitf 1 .25 b 4 TO 

mu'm (70) It. w, 1 iiu ct t)3tMH- 10.4 omm^h^oc 

Hi (PI) fniljJ:^«tl{-24.3c7^M(c$;^,, 

r 1= 111.02 d 1=8.77 ndl = 1.48749 v 1=70.2 

r 2=-17.26 d 2=3.16 nd2=l. 58921 v 2=41.1 

r 3 = -59.01 d 3 = 11.33 

r 4 = oo d 4=6.9 nd3 = l. 51633 v 3=64.1 

r 5 = -30.0 d 5=3.64 



rgj{^^=ip#(7):3 :/x>1^ u-^X(omMM%iY\ 13.29 

M#3n^(^ 3 ^7=>f- U^X(7;>^a/^Jg^| F2 43.63 
Fl/F2=0.30 
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mnm\ 5 ) 

pjc^/T-tTV^-So 1213 5 A/j5itiW'fMV^f3tl.^«-C^'9. |I|3 5B/;5M 

X{i , (21 3 3 (c: 7rt L iMil t \»\ -Xh^o 

d 1, d 2, ?gMIM]Pilx(*;'i7;^tfc7:)r*j)? 

ndl, nd2, •■■it. #^:/X(7; diI^7:>JfflilT^^ 
V 1, V 2, ■■■\t. #^VX'C0T:y^fc-efe-5o 

(rg;fg'^ip?j: 10 h 1 00 f^f * -e) 
mam V (70) (i. 15 1 ns ct «9 io,4 ofiflici^^^c 
Pi (P 1 ) . 15 1 M J: "9 ymm id 5 .40 (7^ lift ^ o 

r 1= 111.02 d 1=8.77 ndl = 1.48749 v 1=70.2 

r 2=-17.26 d 2 = 3.16 nd2=l. 58921 v 2=41,1 

r 3 = -59.01 d 3=0.11 

r 4= 21.59 d 4 = 8.69 nd3 = 1.741 v 3 = 52,7 

r 5 = -27.78 d 5=2.3 nd4 = l, 84666 v 4=23,8 

r 6= 79.83 d 6=0,23 

r 7= 8.28 d 7 = 6.9 nd5 = 1.741 v 5 = 52,7 

r 8= 12,58 d 8 = 3,64 
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r 9=00 (T-'r-'i^W 



mmmn^ 1.25 m^h 4 i^i^x-) 

WAai^^) (70) , m (PI) II, l?4iin/5^^»ti|(-20.0(DOTt:ifoS<, 

d 1 = 5.3 ndl = 1.77250 v 1=49.6 

d 2=2.34 

nd2= 1.74077 



r 1= 27.892 
r 2 = oo 
r 3 = -92.482 
r 4= 92.482 
r 5 = -19.919 
r 6=oo 
r 7=-18.184 
r 8 = oo 
r 9 = -34.61 
r 10=00 (;^7^> 



d 3=2.80 
d 4=48.91 
d 5 = 2.45 
d 6=5.55 
d 7=0.2 
d 8 = 3.59 
d 9 = 3.8 



nd3= 1.84666 
nd4= 1.59551 

nd5 = 1.7725 



V 2=27.79 

V 3=23.78 

V 4 = 39,21 

V =49.6 



3 >•rV->^ ^yy<0)MM^M 74.94 m m 

^-^m¥\\if(D =1 y^'y^r uyXom./^.WMt Fi 13.29 

fSIf ^sii^f CO 3 > XamM^M F2 74.94 

Fl/F2 = 0.18 



c biSf^c^ WTii, ±rLl Lfd J: 9 -^immo:) => y^'y^ 

mm^'^'^. t faf^'WMg ^tL5ii» 7 4a, 74b c/^ie t . 
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-C . ii^tf*: 7 4a, 74b L X . M^l^ ^ >'XW|IIf^^1 (Cl^f^/i^ ^ P ^ 

ofmw)mm^m^^x. ^vhyy^v^<-^mt\^. imik%wM\^x.^x'^ 
m^. iii3 6 ^^#HSLT. ifmn(DW>2(D'm&omm\^^^^xfm\-r^oo 

^ ^ _ W ^X^CD5ptT)tHil?|S*t 8 2 i: . W^tJfe W 8 2 b C7^)\i Jli^M $-1^ 

^^miiy :^mom 1 co«1iS 8 3 i: , I? i wteW 8 3 /j^ b 
i-5dli^vX^(D|?i(^m«^-^-8 5 <!r^ mK^MyUms 5-/}^<boyJt^m^t 

|pJ-t-6M|nJ^7-8 7 (i[6)5 7--8 7 7i^ibc7:)^^«tTW5m(i;'J'7;^8 

9±(DtI*9 0 imMi-^^. a^>'Xfr'C7;m2(D«W8 s ir^MliLTv^;5o 
flia^ 2 cDj/AW 8 6 <>; (IrftJ 5 ^ - 8 7 <t c7:)PnT m 1 c7:)|ilili;jiL'j u ^ X 9 1 

m2oMme3^'^^9 2f}mi\!>t^mmm^t\^x\^^^o m2(DmMms s 

thtcmiRXfW.2(Dm-)ti^9 5 a, 9 5 b /^i^^S/jn/figiCigag^ tLTV^5o ^ hK. 

m2(7^*At^W8 6 iri}i2(7^»ai'>'X9 1 to)mi>a-i. p#<7:^«cDig» 

9 5 c, 9 5 d/5>WjTfrHgi-ffi®$nTV^-5o 

ft)t^nTB&w«{^^tb. ^ 1 (Drnms 3 icAW-r^o i «W8 3 
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w, 2 (DW^m. 8 6 \m QWi-^mfc-ffz.}^)o^%oM^^n^\ M^mw^w. t ^j^^o 
m 2 (om&u 8 8 KAm l . m^mmmmm^- 8 9^m Lxt» 9 0 ^if p;ii- 

^ 2<7)*rW8 6 tiW'il ^y-s? t(D\'M\mA^n^^ 1 c/;Wjii}i^yX9 
8 ,^C0f?i]WfpA$nS|l2(^||Wji!l]^>X9 ^52C:)«lfW8 8 

ii^^ijT'foSo t;£-o-C. ^'k\.h(J){mA^. afr9 5 a, 95 b. &r/9 5 c, 9 

fig}- So 

fi:^. Lyh«f$ 95a, 95b (95c, 95d) |1|13 7'j31|g| 1 
illj w^Xoliii, H 1 2 B ~ 1 2 D. [21 2 1 -111 2 6 ^C7T^ L/t J: ') i-> ^t{c:.hT 
^Mhf^"). %'im:^K^<i^W^Xh-i>iLt\(0^&x^ih\^iL^mim%h^^^^ % 

ti. mmmmoDjmtmm. m»^m}ir^^tx\ »i/>x-^«i;:aw 
-r^mm^ t . wimyt(r)m^wM-r^ :it-/j^x^s =^yhv7.h ^m^ut v . 
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121 3 7 Els 6i::7FLfc«c7)W0iJ^^f-ro ^ (Dgi:WJ^;ljoV^T, 03 6 
m<DM^t{^ 9 5c, 9 5 d ^Wv^/^:,|^?.^?foSo 

^-8 7 a{c:J:oT, -|-5>^j^!!^Jjr^^jm X-X%\^^mmmmv (7)=' 

i^vy^ vxnhn^o :l(dx.o\^. m^^xomwMm^'M%{^^ 5 a , 95 

b T-fTV \ m^^-X'DWMm ^fll&J ^ 7 - 8 7 a -etf r <!: J: > >^ h CD 
^-8 7 aT-nX-^fci/^, j5^•V^ll^^=/J5J^V^o 

r t ^>i5j^-efo5o ^fc, mi, m 2 c/3»illi W^X 91,92 >l:t.TiAi- 

mi, 15 2 8 5, 8 8 (ommm^^ ^^^^.th ^\mxh 

tfc. Else, EI3 7(^^^Lfc^Jii(Z)?f^^g(c:*3v^T, J^ATOJ: ^ r 
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El i^7T^i-3t > ^tWi-^^ h (7; m W^tW ^ ±--JJ S ft!i(^ (1 i"J t^'M ^ ^"^ > 

113 8 An. mimum(^yMmmmmi^\^i^^m-^nrcm^mmm^'^m^yT^ 
$m^^^ t lit mffiT'Tt^-:^ t mm'^m\m^^ ^ tux *5 . nj 3 s a i-^ . uii si!Br-)t 

m.4 0 1 ;!)^^MH'.$tb«(i. ni-^ ^ uyXA o 2 (c: J;oTPif^TO«t^$tL 
fcf^. fS^t^fW (frsil&J ^ 7 ") 4 0 6 tc: J: ig Miftj ffif^ 3 o o co JiBii 3 o i 
i;iM^ix/tf]RpgP3 0 1 a ^lf^ni■P>nTv^5^^<cmi!til;^/7 7> m^m-^y 

0 2ii, «4 0 1 o^m&i-ytm-/JK 7\<.^^-JJm^1f:-iLxm^^yr:fJ{^5mt^h i o;^ 
i-y^mmmmxnem m< x^i^m'^^tix^^^, 

M4 0 1 tmMUA 0 6 i:(OH{](7)7tiliili±J-fi> milii-S^^'^^^tfrimW 
}c J; o T»l^>rJ- LTm"rHg^^:7 ^ /u^ 4 1 0 , 4 11, 4 l 2 . 4 

i5<!r. r^?r^uvxo±T^^Ji^to&fflR?r^^;t (1213 sbw oau>x4 

2 0 pOWS^nrv^-So ^tc. MlnJM4 0 6 .tmiimt;/^^^ 4 0 8 cMiOtcii. 
■7u^^/um4 0 7 a2i^i>'l;i:RJciiu4 0 7 b ^W-f 5iIljl/>X4 0 7//«f,3:$tLTV> 

■So 

6, iIliU'>X4 0 7. Rmtm^A 1 5 i$tvTV^5c 
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^3 0 9\Z.MLXmMcmMir^m^nM4 3 5 ^:^^LTV^-5o ii«W4 3 

6<Dmmm^n^^^tcmm^m4 37 1. mny-4 3 e^^hm-^^nti 
!^;isf 3 0 9 \Ln\^xm^AL?^m-^ ^ 0 \z.m\r^ m\^k(omi ^y-4 

3Qt ^^^l^^xv^5o rc^Wicj; ^ . ll2fai&jW4 3 o \z^^xh-Jj\z.U\^\ 

FlM^t54 3 7 \^XoXm%^M tmz.. KM 5 7-4 3 6, 

4 3 8 {c cfc o T;^# p /fj (7>m^ifi!an;j vj , ;^ 4 o 8 ^ii LT 

urn 3 0 9^iit?i!iir'!iijiH"So 

/^*5. ±ttlLfcH?2<i|6jm:^-4 3 0 tm^m^-4 3 5(1, FiJ/uf^Mf-cfcoT 

5 ^ - <^ IR* L >9 , 6 V > )t ^ ix^^M" -5 T /i^ ^ * ^ ffi L T *3 l-t (1* a V \ 

4 3 0 .ir, «]^)W4 3 5 ^ $i^TV^'5o 

1113 8 A, |g|3 9A, [l4 0^#!R\tT. JiBEL/cil|l?TOt'W^^I« 

M^^^y'J^^x.a7'(:;^-»^^M^^ov^■rftrdP;j1-^o Buoit. [2i3 8A:fej: 

tJ^H 3 9 Aj^jyVNT. ffif^c^Et^ 3 0 2 ^ITX 19 [5^tt A;/y|fiJ;?>^.bafc^:7'^^<5'm^ 

m^Tf^i'mxh^o lll{^*3v^T, ^^^4 4 0, 4 5 o(i. iM'fimmf-yt^^^. 

(Jf1»^t^¥-^ 4 4 0 (i, mjiili LfcX 0 \zAmm^4 lilnjM'4 0 6 ^, 

ill,uyX4 0 7 irMx.T*3^>. mib«3l»(^^3V>-c, miX^(7)^W4 6 0 
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